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• Guideline statements focus primarily on clinically localized sporadic 
renal masses suspicious for renal cell carcinoma (RCC) in adults, 
• Solid enhancing renal tumors, and
• Bosniak 3 and 4 complex cystic renal masses.

• Bosniak 3 (50% malignant)
• Bosniak 4 (90% malignant)



• No index patients. Focus on individual assessment of:
• Patient characteristics 
• Tumor characteristics 
• Renal functional outcomes
• Potential harms of each treatment

• Increased focus on renal functional outcomes.
• Clear definitions for the role of partial and radical nephrectomy.

• Primary role for partial nephrectomy (PN); T1a and otherwise.
• Restricted role for radical nephrectomy (RN); well-defined selection criteria.

• New perspectives:
• Renal mass biopsy
• Thermal ablation 
• Active surveillance



High Quality Multiphase Cross Sectional Abdominal Imaging
Fat? Enhancing? Cystic? Complexity (NEPHROMETRY, PADUA, C-Index)

Chest Imaging for Staging (TIMING AND MODALITY INTENTIONALLY VAGUE)
Assign CKD Stage and Degree of Proteinuria

*Contrast Enhanced MRI if renal insufficiency is safe even in ESRD patients with newer Gadolinium Agents





• For patients with a solid or complex cystic renal mass, physicians 
should assign CKD stage based on GFR and degree of 
proteinuria. (Expert Opinion)







• In patients with a solid or Bosniak 3/4 complex cystic renal mass, a 
urologist should lead the counseling process and should consider all 
management strategies. 
• A multidisciplinary team should be included when necessary.
(Expert Opinion)
Multidisciplinary Team:
Radiologist
Interventional Radiologist
Pathologist
Nephrologist
Medical Oncologist
Genetic Counselor



• Physicians should provide counseling that includes current 
perspectives about tumor biology and a patient-specific risk 
assessment inclusive of sex, tumor size/complexity, histology (when 
obtained), and imaging characteristics.
• For cT1a tumors, the low oncologic risk of many small renal masses should be 

reviewed. (Clinical Principle)
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Effect size and 95% confidence interval with reference to male sex

12 of 14 studies demonstrate male sex predicts malignancy
Effect size: 2.97 (95% CI: 2.59 to 3.36) 

Moderate strength of evidence.
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Effect size and 95% confidence interval per cm tumor size

Increasing tumor size predicts malignancy.
ALL studies of categorical tumor size 

Effect size in continuous variable meta-analysis: 1.29 (95% CI: 1.16 to 1.42) 
Moderate strength of evidence. 



Unfavorable Pathology = 20%



• Physicians must review the most common and serious urologic and 
non-urologic morbidities of each treatment pathway and the 
importance of patient age, comorbidities/frailty, and life 
expectancy. (Clinical Principle)

• Oncologic outcomes are determined by tumor stage.
• Overall survival is determined by competing risks.
• Comparative harms (including renal function) are the greatest 

variable among management options.



5-year outcomes Radical Nephrectomy Partial Nephrectomy Thermal Ablation Active Surveillance

Cancer-specific 
survival

95.5-99% 
(IQR 91-100%)

97.8-100% 
(IQR 94.4-100%)

95.4-96%
(IQR 92-98%)

98-100%
FU 12-36 months

T1a 97% 
(IQR 95.7-98.3%)

98.8% 
(IQR 98.9-100%)

T1b 91% 
(IQR 69.6-94.3%)

90% 
(IQR 80.8-93.8%)

T2 82.5% (NA) 86.7% (NA)

Metastasis-free 
survival

94.8-97.2% 
(IQR 92.3-100%)

98-99% 
(IQR 97.1-100)

95.3-97.6%
(IQR 90.5-100%)

98-100%

Local recurrence-free 
survival

98.7-99.6% 
(IQR 97.4-100%)

98.8-99.4% 
(IQR 96.4-100%)

87-89.3% | 97-100%*
(IQR 81-94.7%)

NA

Overall survival 86.3-97%
(IQR 76-100%)

92.3-97.8% 
(IQR 82.7-100%)

70.5-88%
(IQR 48-95.3%)

69-94%

Pierorazio PM, et al. Management of Renal Masses and Localized Renal Cancer (Prepared by the JHU 
Evidence-based Practice Center under Contract No. HHSA290201200007I.) Rockville, MD: Agency for 
Healthcare Research and Quality. Available at: www.effectivehealthcare.ahrq.gov/reports/final.cfm.

http://www.effectivehealthcare.ahrq.gov/reports/final.cfm


Radical Nephrectomy (RN) Partial Nephrectomy (PN) Thermal Ablation (TA) Active Surveillance (AS) 

- greatest decrease in eGFR
- highest risk of de novo
CKD stage 3 or higher. 
- favorable perioperative 
outcomes (high proportion 
performed 
laparoscopically)
- low risk of urologic 
complications compared to 
PN.

- excellent preservation of 
renal parenchyma and GFR
- higher risk (low overall 
rate) of blood transfusions 
and urologic complications
(e.g. urine leak).

- inferior LRFS (when 
considering 1’ efficacy). 
- most favorable 
perioperative outcome. 
- low risk of overall harms. 
- success rates with TA are 
highest with small 
peripheral tumors.

- favorable oncologic and 
overall survival outcomes 
in well-selected patients.
- foregoes the operative 
risks, potentially introduces 
anxieties and oncologic 
risks.

It is impossible to make a blanket statement that one 
management strategy is preferred based on patient age, 
comorbidities, frailty, and/or life expectancy, but all 
should be considered during individualized counseling.



• Physicians should review the importance of renal functional recovery 
related to renal mass management, including the risk of progressive CKD, 
potential short- or long-term need for renal replacement therapy, and long-
term overall survival considerations. (Clinical Principle)
• Physicians should consider referral to nephrology in patients with a high 

risk of CKD progression. Such patients may include those with: 
• eGFR less than 45 ml/min/1.73m2, 
• confirmed proteinuria, 
• diabetics with preexisting CKD, or 
• whenever eGFR is expected to be less than 30 ml/min/1.73m2 after intervention.
(Expert Opinion)



• Physicians should recommend genetic counseling for all patients ≤ 46 
years of age with renal malignancy, and 
• consider genetic counseling for patients with: 
• multifocal or bilateral renal masses, or 
• if personal or family history suggests a familial renal neoplastic syndrome.
(Expert Opinion)



Defining Early-Onset Kidney Cancer: Implications for Germline and Somatic Mutation Testing and Clinical Management
Brian Shuch, et al.  Journal of Clinical Oncology 2014 32:5, 431-437 

Median age: 37 years
(608 patients)

Median age: 64 
years

(106,224 patients)

46 years (bottom decile cutoff)
Sensitivity/Specificity: 70/90





\



• RMB is generally safe with low risk of significant complications (bleeding) 
and no reported cases of tumor seeding using contemporary techniques.
• A diagnosis of malignancy or RCC on RMB is highly reliable.
• Potential limitations of RMB include:

• A benign biopsy must be distinguished from a non-diagnostic biopsy (renal 
parenchyma or connective tissues) result.

• A benign biopsy may not always correlate with benign histology (NPV).
• Grade concordance from biopsy to surgically resected tissue is imperfect (50%).
• Oncocytic neoplasms may represent a diagnostic dilemma.
• Biopsy or aspiration of cystic renal masses is generally not advised due to concerns 

regarding tumor spillage and a high likelihood of obtaining a non-informative result 
due to sampling error.





• Four strategies are considered standards of care: 
• Active surveillance, 
• Radical nephrectomy, 
• Partial nephrectomy, and 
• Thermal ablation.

• Other technologies including high intensity focused ultrasound, radiosurgery, 
microwave therapy, pulsed cavitational ultrasound, and laser thermal therapy 
remain investigational at this time.

Surgical Management





• Physicians should prioritize PN for the management of the cT1a renal 
mass when intervention is indicated. 
• In this setting, PN minimizes the risk of CKD or CKD progression and is 

associated with favorable oncologic outcomes, including excellent local 
control.

(Moderate Recommendation; Evidence Level: Grade B)







Physicians should prioritize nephron-sparing approaches when: 
• an anatomic or functionally solitary kidney, 
• bilateral tumors, 
• known familial RCC, 
• preexisting CKD, or proteinuria.

(Moderate Recommendation; Evidence Level: Grade C) 

Absolute indications include situations in which RN would render the patient anephric or high-risk 
for renal replacement therapy (RRT).
While patients with familial RCC have two functional kidneys, they are likely to experience tumor 
recurrences and require multiple renal interventions throughout their lifetime. 

Patients with bilateral RCC are more likely to have familial or recurrent RCC.
Patients with pre-existing CKD/proteinuria are at increased risk for progressive CKD and ESRD.





Overall Survival Stability of Renal Function



• In patients who elect PN, physicians should prioritize preservation of 
renal function through efforts to: 
• optimize nephron mass preservation and 
• avoidance of prolonged warm ischemia. (Expert Opinion)

• For patients undergoing PN, negative surgical margins should be a 
priority. 
• The extent of normal parenchyma removed should be determined by surgeon 

discretion taking into account the clinical situation, tumor characteristics 
including growth pattern, and interface with normal tissue. 
• Tumor enucleation should be considered in patients with familial RCC, 

multifocal disease, or severe CKD to optimize parenchymal mass 
preservation. (Expert Opinion)



• Physicians should consider RN when increased oncologic potential is 
suggested by: 
• tumor size, 
• renal mass biopsy, and/or 
• imaging characteristics 

(Conditional Recommendation; Evidence Level: Grade B) 

• AND in this setting, RN is preferred if all of the following criteria are met: 
1) high tumor complexity and PN would be challenging even in experienced hands; 
2) no preexisting CKD or proteinuria; and 
3) normal contralateral kidney and new baseline eGFR will likely be greater than 45 

ml/min/1.73m2.
(Expert Opinion)



European Randomized Study (EORTC 30904)
255 Partial 

Nephrectomy
259 Radical 
Nephrectomy

1992-2003
5cm tumors

All healthy patients

No difference 
in kidney 
cancer deaths

Worse kidney 
function after 
RN (eGFR), no 
difference in 
(low) rates of 
kidney failure.

Scosyrev, et al. European Urology, 2014.
Van Poppel, et al. European Urology, 2011.



• In patients undergoing surgical excision of a renal mass, a minimally 
invasive approach should be considered when it would not 
compromise oncologic, functional and perioperative 
outcomes. (Expert Opinion)

Multiple studies demonstrate recuperative and cosmetic advantages to laparoscopic RN.
Laparoscopic and robotic PN have demonstrated equivalent surgical margin status and oncological 
outcomes when compared to open surgery in well-selected patients.
The high rate of percutaneous TA may explain the favorable perioperative outcome and harm profile.

Minimally-invasive approaches to increasingly complex indications (large renal masses, renal vein thrombi 
and patients with solitary kidneys) should respect patient safety and adherence to prior guideline 
statements.



• Physicians should consider thermal ablation (TA) as an alternate 
approach for the management of cT1a renal masses <3 cm in size. 
• For patients who elect TA, a percutaneous technique is preferred over a 

surgical approach whenever feasible to minimize morbidity.
(Conditional Recommendation; Evidence Level: Grade C)

• Both radiofrequency ablation and cryoablation are options for 
patients who elect thermal ablation. (Conditional Recommendation; 
Evidence Level: Grade C)
• A renal mass biopsy should be performed prior to ablation to provide 

pathologic diagnosis and guide subsequent surveillance. (Expert 
Opinion)



• Counseling about thermal ablation should include information 
regarding an increased likelihood of tumor persistence or local 
recurrence after primary thermal ablation relative to surgical 
extirpation, which may be addressed with repeat ablation if further 
intervention is elected.

(Strong Recommendation; Evidence Level: Grade B)





• For patients with small solid or Bosniak 3/4 complex cystic renal masses, especially those 
<2cm, AS is an option for initial management. (Conditional Recommendation; Evidence 
Level: Grade C)

• Physicians should prioritize active surveillance/expectant management when the 
anticipated risk of intervention or competing risks of death outweigh the potential 
oncologic benefits of active treatment. (Clinical Principle)

• For patients in whom the risk/benefit analysis for treatment is equivocal and who 
prefer AS, physicians should: 
• repeat imaging in 3-6 months to assess for interval growth and 
• may consider RMB for additional risk stratification. (Expert Opinion)

• For patients in whom the anticipated oncologic benefits of intervention outweigh the 
risks of treatment and competing risks of death, physicians should recommend active 
treatment. 
• In this setting, AS with potential for delayed intervention may be pursued only if the patient 

understands and is willing to accept the associated oncologic risk. (Moderate Recommendation; 
Evidence Level: Grade C)







• Evaluation and Diagnosis
• Molecular Imaging
• Diagnostic biomarkers

• Counseling and Outcomes-based Research
• Clinical trials
• Decision aids
• Quality metrics

• Management
• Improved quality of studies

• Randomized clinical trials
• Prospective registries

• Investigational modalities



• The evaluation and management of clinically localized renal masses suspicious for malignancy 
involves individual assessment of:
• Patient characteristics (competing risks of death)
• Tumor characteristics (oncologic outcomes)
• Renal functional outcomes
• Potential harms of each treatment

• Renal mass biopsy is an option when it will influence management decisions.
• Partial nephrectomy is the preferred management strategy for clinically localized renal masses.
• Radical nephrectomy is recommended for tumors with increased oncologic potential in healthy 

patients.
• Thermal ablation is an option for tumors less than 3cm.
• Active surveillance has a clear role in the management of clinically localized renal masses.

• An option for initial management in all patients with tumors less than 2cm.  
• Should be customized to individual risk profiles (active surveillance versus expectant management).
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